Phenobarbital and phenytoin effects on somatosensory evoked potentials and spontaneous EEG in normal cat brain.
Chronic oral administration of phenobarbital (PB) and phentyoin was studied in chronically implanted cats. The effects of two dosages (PB, 3 mg/kg and 15 mg/kg; phenytoin, 5 mg/kg and 8 mg/kg) were analyzed with two physiological measures: somatosensory evoked potentials (SEPs) and power spectral analysis of the EEG. The low dosage of PB had no effect on SEPs except those recorded in the mesencephalic reticular formation; high dosage resulted in general SEP attenuation. PB had little effect on the EEG. Phenytoin at both dosages produced three main effects: (1) A negative component in the SEP which appears to be dominant in the dorsal hippocampus was significantly enhanced. (2) EEG changes occurred in the dentatothalamic pathway but not at those electrode locations which recorded fastigiobulbar activity. (3) The EEG changes which did occur were Peak Frequency shifts comparable to those previously reported in humans. The results are interpreted as demonstrating (1) minimal EEG and SEP modifications at the cerebral cortical level due to nontoxic dosages of PB and phenytoin, (2) a selective phenytoin effect on the dentatothalamic outflow of the cerebellum and on the dorsal hippocampus, and (3) a potential usefulness of Peak Frequency analysis as a measure of EEG response to anticonvulsant drugs.